The release of inhibitory amino acids in the hypothalamus is tonically modified by impulses from aortic baroreceptors as a consequence of blood pressure fluctuations.
We investigated in conscious, freely moving rats whether the release of GABA, taurine and arginine in the hypothalamus is influenced by impulses originating from peripheral baroreceptors. The posterior hypothalamic nucleus was superfused with artificial cerebrospinal fluid through a push-push cannula and the release of amino acids was determined in the hypothalamic superfusate of control rats, as well as of rats after bilateral aortic denervation (AD). AD led to hypertension and increased the lability of arterial pressure. In sham-operated rats, intravenous infusion of phenylephrine increased blood pressure and the hypothalamic release of GABA and taurine. AD almost abolished the phenylephrine-induced release of the inhibitory amino acids. Similarly, the pressor response to hypervolaemia, elicited by blood injection, enhanced the release rates of GABA and taurine only in sham-operated rats. Baroreceptor unloading evoked either by intravenous infusion of nitroprusside, or by haemorrhage, decreased the release rates of GABA and taurine in sham-operated rats but not in AD rats. Electrical stimulation of the afferent aortic depressor nerve enhanced extracellular GABA and taurine in the posterior hypothalamic nucleus. The release rate of arginine was not influenced by alterations in baroreceptor activity either in sham-operated or in AD rats. The findings support the idea that, in the hypothalamus, GABA and taurine are involved in central blood pressure regulation. The release of these two amino acids seems to be driven tonically by baroreceptor impulses. Moreover, the findings indicate that the baroreceptors of the aortic arch play a crucial role in the mediation of changes in hypothalamic GABA and taurine outflow so as to counteract blood pressure fluctuations.